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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a coupling mecha- 
nism, and more particularly to a coupling mechanism of 
a socket wrench extension. 

2. Description of the Prior Art 

A typical locking socket wrench extension is dis- 
closed in US Patent No. 4, 781 ,085 to Fox, III and com- 
prises a locking bolt siidably engaged in the axial bore 
of the extension, a thumb lever for moving the locking 
bolt and a ball actuated by the locking bolt to engage 
with the sockets. Both the thumb lever and the locking 
bolt comprise a rather complicated configuration that is 
not good for manufacturing purposes. In addition, a 
cover is required to be secured to the end portion of the 
axial bore for preventing the ball from disengaging from 
the extension. However, it will be difficult to secure the 
cover in place. 

Another typical wrench extension and socket cou- 
pler is disclosed in US Patent No. 4,962,682 to Rose et 
a)., and comprises a longitudinal passageway for receiv- 
ing a number of balls or a rod with rounded ends and a 
lateral passageway for receiving an actuator and a 
spring therein. The bails or the rod and the actuator are 
not easily assembled in the extension. The actuator 
should be depressed inward of the lateral passageway 
by a post means before the opening of the lateral pas- 
sageway is formed with an annular crimp for retaining 
the actuator in place. It will be difficult to depress the 
actuator and to form the annular crimp simultaneously. 

The present invention has arisen to mitigate and/or 
obviate the afore-described disadvantages of the con- 
ventional socket wrench extensions. 

SUMMARY OF THE INVENTION 

The primary objective of the present invention is to 
provide a coupling mechanism of a socket wrench 
extension which can be easily assembled. 

In accordance with one aspect of the invention, 
there is provided a socket wrench extension comprising 
a body including an axial bore formed therein, and 
including an opening and an orifice formed therein and 
intersecting with the axial bore, the axial bore including 
an open end, a ball engaged in the opening, an actuator 
engaged in the orifice and including a lower portion hav- 
ing a lateral projection and a first tapered surface 
formed therein, a rod siidably engaged in the axial bore 
of the body and including an aperture formed therein for 
engaging with the lower portion of the actuator and 
including a recess in communication with the aperture 
for receiving the lateral projection of the actuator, the 
rod including a cavity for receiving the ball and including 



a second tapered surface for engaging with the ball and 
for moving the ball partially outward of the opening, and 
means for biasing the rod to engage with the first 
tapered surface of the actuator and for engaging the 

5 projection of the actuator in the recess of the rod, and 
the biasing means biasing the second tapered surface 
of the rod to engage with the ball so as to move the ball 
partially outward of the opening. The rod is moved 
inward of the axial bore of the body against the biasing 

10 means by the first tapered surface of the actuator when 
the actuator is depressed inwards of the orifice, such 
that the ball is received in the cavity of the rod. The rod 
includes an end cap for enclosing the axial bore of the 
body. The coupling mechanism includes a configuration 

is that is excellent for assembling purposes. 

Further objectives and advantages of the present 
invention will become apparent from a careful reading of 
a detailed description provided hereinbelow. with appro- 
priate reference to accompanying drawings. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partial exploded view of a socket wrench 
extension in accordance with the present invention; 
25 FIGS. 2 and 3 are cross Sectional views taken 
along lines 2-2 of FIG. 4; and 
FIG. 4 is a partial perspective view of the socket 
wrench extension. 

30 DETAILED DESCRIPTION OF AN EMBODIMENT 

Referring to the drawings, and initially to FIGS. 1, 2 
and 4. a socket wrench extension in accordance with 
the present invention comprises a body 10 including an 

35 axial bore 13 formed in one end portion 12 thereof for 
receiving a spring 24 and a rod 20 therein, and including 
an opening 14 and an orifice 11 formed therein and 
intersecting with the axial bore 13 for receiving a ball 15 
and an actuator 30 respectively. The actuator 30 

40 includes a lateral projection 31 and a tapered surface 32 
formed in the bottom portion. The rod 20 includes an 
aperture 21 formed therein for engaging with the lower 
portion of the actuator 30 and includes a recess 210 
communicating with the aperture 21 so as to form an L- 

45 shaped engaging means and for engaging with the pro- 
jection 31 of the actuator 30. The rod 20 includes a cav- 
ity 22 and a depression 23 formed therein for engaging 
with the ball 15 and includes a tapered surface 25 
formed between the cavity 22 and the depression 23 for 

so actuating the ball 1 5. The rod 20 further includes an end 
cap 26 for retaining the ball 15 within the cavity 22 and 
for enclosing the axial bore 1 3 of the extension body 1 0, 
best shown in FIG. 4. 

It is to be noted that the opening 14 includes an 

55 upper portion having an annular crimp 140 of reduced 
diameter formed therein for engaging with the ball 15 
and for retaining the ball 15 within the opening 14. The 
annular crimp 140 permits only a portion of the ball 15 
to protrude from the opening 14 in order to engage with 
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socket members. Trie tapered surface 32 of the actuator 
30 is engaged with the rod 20 for moving the rod 20 
against the spring 24 so as to engage the ball 15 within 
the cavity 22 of the rod 20. 

in assembling the coupling mechanism of the 5 
socket wrench extension, as shown in FIGS. 2 and 3, it 
is only required to engage the spring 24 and the rod 20 
inward of the axial bore 13 of the body 10 and engage 
the lower portion of the actuator 30 into the aperture 21 
of the rod 20. The rod 20. the spring 24 and the actuator w 
30 may thus be solidly secured within the end portion 12 
of the extension body 10. When the rod 20 is moved 
against the spring 24, the ball 15 may be engaged into 
the opening 14. The annular crimp 140 is then formed 
for retaining the ball 1 5 within the opening 1 4. The parts 15 
may be easily assembled within the body 10. It is to be 
noted that the actuator 30 for moving the rod 20 inward 
of the axial bore 13 is separated from the ball 15 such 
that the ball 15 can be easily received in the cavity 22 
and such that the annular crimp 140 can be easily 20 
formed. 

In operation, as shown in FIG. 2. the ball 15 is 
moved partially outward of the opening 14 by the 
tapered surface 25 of the rod 20 when the rod 20 is 
biased by the spring 24 such that the ball 15 may be 2s 
engaged with the socket members. At this moment, the 
rod 20 is engaged with the tapered surface 32 of the 
actuator 30 for moving the actuator 30 partially outward 
of the body 10. However, as shown in FIG. 3, the rod 20 
can be moved inward of the axial bore 1 3 of the body 1 0 30 
against the spring 24 by the tapered surface 32 of the 
actuator 30 so as to engage the ball 15 within the cavity 
22 of the rod 20 such that the ball 1 5 can be disengaged 
from the socket members. The axial bore 13 can be 
easily enclosed by the end cap 26 of the rod 20 which 35 
may prevent dirt from entering into the axial bore 13. 

Accordingly, the coupling mechanism of the socket 
wrench extension in accordance with the present inven- 
tion includes a configuration that is excellent for assem- 
bling purposes. <o 

Although this invention has been described with a 
certain degree of particularity, it is to be understood that 
the present disclosure has been made by way of exam- 
ple only and that numerous changes in the detailed con- 
struction and the combination and arrangement of parts 4S 
may be resorted to without departing from the scope of 
the invention as hereinafter claimed. 



Claims 

1 . A socket wrench extension comprising: 



so 



a body (10) including an axial bore (13) formed 
therein, and including an opening (14) and an 
orifice (1 1) formed therein and intersecting with 55 
said axial bore (13), said axial bore including 
an open end, a ball (15) engaged in said open- 
ing (14), 

an actuator (30) engaged in said orifice (11) 



and including a lower portion having a lateral 
projection (31) and a first tapered surface (32) 
formed therein, 

a rod (20) slidabJy engaged in said axial bore 

(13) of said body (10) and including an aper- 
ture (21) formed therein for engaging with said 
lower portion of said actuator (30) and includ- 
ing a recess (210) in communication with said 
aperture (21) for receiving said lateral projec- 
tion (31) of said actuator (30). said rod (20) 
including a cavity (22) for receiving said ball 
(15) and including a second tapered surface 
(25) for engaging with said ball (15) and for 
moving said ball partially outward of said open- 
ing (14), and 

means (24) for biasing said rod (20) to engage 
with said first tapered surface (32) of said actu- 
ator (30) and for engaging said projection (31) 
of said actuator (30) in said recess (21 0) of said 
rod (20). and said biasing means (24) biasing 
said second tapered surface (25) of said rod 
(20) to engage with said bail (1 5) so as to move 
said bail (15) partially outward of said opening 

(14) . 

said rod (20) being moved inward of said axial 
bore (13) of said body (10) against said biasing 
means (24) by said first tapered surface (32) of 
said actuator (30) when said actuator is 
depressed inwards of said orifice (11). such 
that said ball (15) is received in said cavity (22) 
of said rod (20). 

2. A socket wrench extension according to claim 1 , 
wherein said rod (20) includes an end cap (26) for 
enclosing said axial bore (13) of said body (10). 

Patentanspruche 

1 . SteckschlOsselveriangerung, umfassend: 

einen KOrper (10), der eine darin gebiidete 
axial e Bohrung (13) aufweist und ein Loch (14) 
und eine Offnung (1 1) aufweist die darin gebil- 
det sind und sich mit der axialen Bohrung (13) 
schneiden, wobei die axiale Bohrung ein offe- 
nes Ende aufweist. 

eine Kugel (15), die im Loch (14) in Engriff 
stent, 

ein Stellorgan (30), das sich in der Offnung (1 1 ) 
in Eingrrff befindet und einen unteren Abschnitt 
mit einem seitlichen Vorsprung (31) und eine 
darin gebiidete. erste sich verjQngende Flache 
(32) aufweist. 

eine Stange (20), die sich in der axialen Boh- 
rung (13) des KOrpers (10) verschiebbar in Ein- 
griff befindet und eine darin gebiidete 
ArbeitsOffnung (21) zum In-Eingriff-Treten mit 
dem unteren Abschnitt des Stellorgans (30) 
aufweist und eine Aussparung (210) in Verbin- 
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dung mit der Arbeitseffnung (21) zur Aufnahme 
des seitlichen Vorsprungs (31) des Stellorgans 
(30) aufweist, wobei die Stange (20) einen 
Hohlraum (22) zur Aufnahme der Kugei (15) 
aufweist und eine zweite sich verjungende Fla- 
che (25) zum In-Eingriff-Treten mit der Kugel 
(15) und zum Bewegen der Kugel teitweise aus 
dem Loch (14) heraus aufweist und 
Mittel (24) zum Vorspannen der Stange (20) 
zum In-Eingriff-Treten mit der ersten sich ver- 
jungenden Fiache (32) des Stellorgans (30) 
und zum In-Eingriff-Treten des Vorsprungs (31) 
des Stellorgans (30) in der Aussparung (210) 
der Stange (20), und wobei das Vorspannmittel 
(24) die zweite sich verjungende Fiache (25) 
der Stange (20) vorspannt. urn mit der Kugel 
(15) in Eingrrff zu treten, urn die Kugel (15) teil- 
weise auswarts des Lochs (14) zu bewegen, 
wobei die Stange (20) durch die erste sich ver- 
jungende Fiache (32) des Stellorgans (30) ein- 
warts der axialen Bohrung (13) des Korpers 
(10) gegen das Vorspannmittel (24) bewegt 
wird, wenn das Stellorgan einwarts der Off- 
nung (11) gedruckt wird derart. da3 die Kugel 
(15) im Hohlraum (22) der Stange (20) aufge- 
nommen wird. 



un moyen (24) servant a pousser ladite tige 
(20) pour qu'eile coopere avec ladrte premiere 
surface en biseau (32) de Tactionneur (30) et 
servant a faire engager ladite saillie (31) de 

5 Tactionneur (30) dans ledit evidement (21 0) de 

la tige (20), (edit moyen de solicitation (24) 
poussant ladrte deuxieme surface en biseau 
(25) de la tige (20) a cooperer avec ladite bille 
(15) afin de deplacer partieliement ladite bille 

io (1 5) vers Pexterieur de ladite ouverture (1 4), 

ladite tige (20) etant deplacee vers Pinter ieur 
dudit trou axial (13) du corps (10), a Pencontre 
dudit moyen de solicitation (24), par ladite pre- 
miere surface en biseau (32) de Pactionneur 

75 (30) quand ledit actionneur est pousse a Pinte- 

rieur dudit orifice (1 1). de sorte que ladite bille 
(15) se loge dans ladite cavite (22) de la tige 
(20). 

20 2. Extension de cle a douille seion la revendication 1 , 
dans laquelle ladrte tige (20) comporte une coiffe 
d'extremite (26) destinee a fermer ledit trou axial 
(13) du corps (10). 



2. SteckschlQssefveriangerung nach Anspruch 1, bei 
der die Stange (20) eine Endkappe (26) zum 
UmschlieGen der axialen Bohrung (13) des KOrpers 30 
(10) aufweist. 

Revendications 



1 . Extension de cle a douille qui comprend : 
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un corps (10) dans lequel est forme un trou 
axial (13) et comportant une ouverture (14) et 
un orifice (1 1) qui croisent ledit trou axial (13), 
ledit trou axial ayant une extremite ouverte, 
une bille (15) engagee dans ladite ouverture 
(14). 

un actionneur (30) engage dans ledit orifice 
(11) et comportant une partie inferieure dans 
laquelle sorrt formees une saillie laterale (31) et 
une premiere surface en biseau (32). 
une tige (20) engagee de maniere coulissante 
dans ledit trou axial (13) du corps (10) et dans 
laquelle est formee une ouverture (21) desti- 
nee a cooperer avec ladite partie inferieure de 
Pactionneur (30) et comportant un evidement 
(210) qui communique avec ladite ouverture 
(21) pour recevoir ladite saillie laterale (31) de 
I'actionneur (30), la tige (20) contenant une 
cavite (22) destinee a recevoir ladite bille (15) 
et comportant une deuxieme surface en biseau 
(25) destinee a cooperer avec ladite bille (15) 
et a deplacer partieliement ladite bille vers 
Pexterieur de ladite ouverture (14), et 
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